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Lately we reported the experimental verification of the predicted smectic phase formation in a pol-
ysilane with an exquisitely narrow molecular weight distribution. In this work, we studied on two 
approaches to utilize the smectic layer structure as a template for metal nano line patterning using 
electroless plating process: 1) addition of the spherical ligand molecules to the electoless catalyst 
based on the theoretically predicted segregation of spherical particles between the smectic layers of 
particale, and 2) end modification with the ligand polymer to the electoless catalyst based on the 


























Figure 1. Predicted phase diagram 
of rod-like particles. 
 
 





Figure 3. Simulated segregated 








































Figure 4. X-ray scattering profiles  
and AFM images of mixture. 
 
Figure 5. Nano-segregation of rod-coil 
block copolymer  
in structure formation. 
 
Figure 6. Patterning using  
nono-segregation. 
[1] A. Stroobants et al., Phys. Rev. Lett. 57, 1452 (1986). [2] K. Okoshi et al., Macromolecules 35, 
4556 (2002). [3] K. Okoshi et al., Macromolecules 43, 5177 (2010). [4] T. Koda et al., J. Phys. Soc. 
Jpn. 65, 3551 (1996). [5] T. Tanaka et al,. e-J. Surf. Sci. Nanotech. 13. 121 (2015). [6] M. W.  
Matsen et al., J. Chem. Phys.109, 4108 (1998). [7] W. Song, et al., Soft Mater 7, 929 (2011). 
 
  
